Background: Every year, an estimated 19-20 million unsafe abortions take place, almost all in developing countries, leading to 68,000 deaths and millions more injured many permanently. Many women throughout the world, experience more than one abortion in their lifetimes. Repeat abortion is an indicator of the larger problem of unintended pregnancy. This study aimed to identify determinants of repeat abortion in Tigray Region, Ethiopia. Methods: Unmatched case-control study was conducted in hospitals in Tigray Region, northern Ethiopia, from November 2014 to June 2015. The sample included 105 cases and 204 controls, recruited from among women seeking abortion care at public hospitals. Clients having two or more abortions ("repeat abortion") were taken as cases and those who had a total of one abortion were taken as controls ("single abortion"). Cases were selected consecutive based on proportional to size allocation while systematic sampling was employed for controls. Data were analyzed using SPSS version 20.0. Binary and multiple variable logistic regression analyses were calculated with 95% CI. Results: Mean age of cases was 24 years (±6.85) and 22 years (±6.25) for controls. 79.0% of cases had their sexual debut in less than 18 years of age compared to 57% of controls. 42.2% of controls and 23.8% of cases cited rape as the reason for having an abortion. Study participants who did not understand their fertility cycle and when they were most likely to conceive after menstruation (adjusted odds ratio [AOR] = 2.0, 95% confidence interval [CI]: 1.1-3.7), having a previous abortion using medication (AOR = 3.3, CI: 1.83, 6.11), having multiple sexual partners in the preceding 12 months (AOR = 4.4, CI: 2.39,8.45), perceiving that the abortion procedure is not painful (AOR = 2.3, CI: 1.31,4.26), initiating sexual intercourse before the age of 18 years (AOR = 2.7, CI: 1.49, 5.23) and disclosure to a third-party about terminating the pregnancy (AOR = 2.1, CI: 1.2,3.83) were independent predictors of repeat abortion. Conclusion: This study identified several factors correlated with women having repeat abortions. It may be helpful for the Government of Ethiopia to encourage women to delay sexual debut and decrease their number of sexual partners, including by promoting discussion within families about sexuality, to decrease the occurrence of repeated abortion.
Background
Globally, unsafe abortion is the leading cause of death among pregnant women and causes 13% of all maternal deaths [1] . In developing countries, a woman dies every 8 min due to complications arising from unsafe abortion. An estimated 10-50% of women face life-threatening complications and long-term consequences such as incomplete abortion, infection and secondary infertility due to abortion [2] [3] [4] . Even among women for whom abortion is induced, approximately 10% experience immediate complications, of which one-fifth are considered major [5, 6] . Providing post-abortion service is a widely accepted public health strategy to reduce maternal morbidity and mortality. Linking abortion care and comprehensive family planning can help prevent future unwanted pregnancies and repeat abortions [7] [8] [9] .
A study in Mozambique showed that most postabortion clients (86%) had a prior pregnancy and almost half (44%) an abortion before the current one [10] . Repeat abortion is associated with many problems, including poor health [11] . Women who had one, two or more previous induced abortions are 1.89, 2.66 and 2.03 times more likely, respectively, to have a subsequent pre-term delivery, compared to women who carry to term. Prior induced abortion not only increases the risk of premature but also delayed delivery [12] . The risk of repeat abortion within the abortion population follows a bell-curve: 7.3% are adolescents, 30.8% are 30-34 years old and 13.0% are above the age of 44 [13] .
The magnitude of repeat abortion in Ethiopia is not known, which this study seeks to help illuminate. The overall prevalence of unintended pregnancy in Ethiopia is about 42%. Out of an estimated 3.27 million pregnancies annually, 500,000 ends up in either spontaneous or unsafely induced abortion [8] . This study can help policymakers working in the area of maternal health to promote the well-being of mothers and women of reproductive age by identifying determinants of repeat abortion by testing the hypothesis "there was a difference in factors that determine for having abortion among women of reproductive age group in those with once abortion and having repeated abortion in terms of contraceptive use, client factors and health service related factors".
Methods
An unmatched case-control study was conducted in hospitals in Tigray Region, northern Ethiopia, from November 2014 to June 2015. The sample size was calculated by considering the proportion of contraceptive non-use among first-time (48.9%) and repeat (30.9%) abortion seekers as shown in other studies in Ethiopia [14] . It was calculated using Epi-info version 7. We used 95% CI and 80% power of the test with a 1:2 ratio of cases to controls. A total sample size of 315 was determined, including105 cases and 210 controls, which also accounted for 10% non-response.
There are 16 governmental and two private hospitals as well as 256 health centers in Tigray [15] . From these 16 governmental hospitals, we randomly selected eight hospitals. In these hospitals, all clients 15-49 years of age who came for seeking post-abortion care for at least the second time were considered as cases ("repeat abortion"). Those seeking care following their first abortion were considered as controls ("single abortion"). First, the total sample size of both case and controls was proportionally allocated to the selected hospital based on their 3-month previous caseload. Then, to select controls, we used systematic sampling technique, but for cases, we enrolled all women (consecutive) until the required sample size was filled.
Data were collected using a structured questionnaire; administered in-person by 12 nurse interviewers experienced in abortion care and 4 health officers was deployed for supervision. Questionnaires included socio-demographic and economic variables, health and healthcare-related factors and knowledge about contraceptive use. Questionnaires were adapted from different literature and took into account the local context [16] [17] [18] . History of abortion either single or repeat abortion was identified from medical records of the patients. Besides, so as to minimize bias the patient was asked either the patient comes to seek abortion service for the first time or second and above. And the patient response was checked with the medical record. And in the case of inconsistent finding, the patient response was taken. The outcome variable of this study was an episode of abortion either single or repeat (two and more). Furthermore, in this study, "surgical abortion" includes abortion from manual vacuum aspiration (MVA) or curettage.
The questionnaire was prepared in English and translated to Tigrigna. It was checked for consistency by back-translation to English by two different individuals. The data collection process was strictly supervised and data was checked for consistency and completeness. Incomplete and unclear questionnaires were returned to interviewers to be completed.
Data analysis
Data were entered, cleaned and analyzed using SPSS 20 for Windows (SPSS Inc. Version 20, Chicago, Illinois). Data cleaning was done by running frequencies, crosstabulation and sorting among reported cases or variables. Frequency and mean were obtained for variables. A "binary analysis" was used to describe the association between independent and dependent variables and a multiple variable logistic regression analysis was used to show factors determining outcome variables. Before proceeding to the multivariable logistic regression, variables which had a p-value of 0.25 or less in the binary logistic regression were included in the multivariable logistic regression. Finally, P-value < 0.05 was considered statistically significant for all independent variables at the multivariable logistic regression.
Crude odds ratio (COR) and adjusted odds ratio (AOR) were calculated. To determine the factors most statistically significantly associated with repeat abortion, odds ratio at 95% CI was determined using logistic regression analysis. The final model was fitted using the Hosmer-Lemeshow Goodness of Fit Test and multicollinearity were checked to minimize bias. The goodness of fit of the final model was checked by using the HosmerLemeshow Goodness of Fit Test and p-value greater than 0.05 considered as the model fit to the logistic regression. For the multicollinearity, we use Variance Inflator Factor (VIF) to the inquiry instability of the effect size of predictors as the result of high collinearity among themselves. The multicollinearity was checked by using mean, variance inflation factors (VIF) cutoff point of 10.
Results

Socio-demographic characteristics of study participants
Of the 314 women who visited abortion clinics at selected hospitals during the study period, 309 completed the interview, a response rate of 98.4%. And the main reason for non-response was a refusal to participate in to study. Among these, 105 (33.9%) were cases ("repeat abortion") and 204 (66.1%) controls ("single abortion"). The mean age of cases was 24 years (Min = 16, Max = 42, SD = 6.85) and 22 years (Min = 15, Max = 42, SD = 6.25) for controls. The majority of subjects were from urban areas: 65.7% of cases and 75.5% for controls. Orthodox Christian and Tigrawot were the predominant religious and ethnic groups, respectively: 78.1% and 83.8% of cases were Orthodox Christian and Tigrawot, respectively, compared to 88.2% and 87.3%, respectively, of controls. Nearly one-fourth (24.8%) of cases and18.6% of controls were unable to read and write. Just over 30% of cases had attended grades 9-12 compared to 37.6% of controls. Roughly half of cases and controls were married. Over 40% of controls were students and 35% of cases were employed. Approximately 60% of controls and cases did not have their own incomes ( Table 1) .
Reproductive history of study participants
Seventy-nine percent (79.0%) of cases and 57.4% of controls had their first sexual intercourse before the age of 18 years. More than four-fifths (86.3%) of controls had ever been pregnant previously. In terms of sexual partners, 46.6% of controls and 72.4% of cases had two or more sexual partners ever and 19.1% of cases and 41% of controls had two or more partners in the 12 months preceding the survey, respectively. As such, cases were approximately twice as likely to have had two or more sexual partners. Nearly 80% of controls and 67.6% of cases want to have children in the future (Table 2) .
Abortion-related characteristics of respondents
Rape was the reason 42.2% of controls and 23.8% cases sought an abortion. A further 14.2% of controls and 13.3% of cases cited incest as the reason for seeking an abortion. In terms of a number of abortions, 87.6% of cases had two previous abortions while10.5% and 1.9% had three and four or more previous abortions, Fourteen percent (14.2%) and 22.1% of controls and 13.3% and 18.1% of cases did not receive counseling about family planning or instruction on when to return to fertility after the abortion, respectively. A significant number of women had some complication while they were pregnant, including 21.1% of controls and 29.5% of cases. Bleeding was the most common complication and was experienced by 74.4% of controls and 80.6% of cases. Approximately, 30% of women in both groups faced psychological problems after the procedure.
Forty-four percent (44.1%) of controls and 58.1% of cases disclosed to another individual about terminating the pregnancy. Majority (51.1%) of controls and 44.3% of cases disclosed to their friends (Table 3) .
Health-related characteristics of respondents
Two-thirds of controls and cases had ever used family planning. Of these, 59.4% of controls and 72.2% of cases had ever used injectable contraceptives. Emergency contraceptives were ever used by 38.3% of controls and 43.3% of cases. Among women who took an emergency contraceptive, a considerable percentage-22.7% of controls and 50% of cases -had ever taken emergency contraceptives within 1 day of unprotected sexual intercourse. More than six in ten cases and controls thought that their menstrual flow was regular. Three-fourths of controls and 67.6% of cases thought that repeat abortion results in infertility (Table 4) .
Predictors of repeated abortion
Adjusting for other variables, the odds of repeat abortion was 2.0 times with (AOR = 2.0, CI: 1.12, 3.69) more likely with women who did not understand their fertility cycles and when they were most likely to conceive after menstruation as compared with their counterparts. And the odds of repeat abortion was 3.3 times with (AOR = 3.3, CI: 1.83, 6.11) more likely among women who previously used medication for an abortion procedure as compared women who had a surgical abortion procedure. The odds of repeat abortion was 4.4 times with (AOR = 4.4, CI: 2.39, 8.45) more likely among women who had multiple sexual partners in the past 12 months as compared to those who had one sexual partner. Besides, the odds of repeat abortion was 2.3 times with (AOR = 2.3, CI: 1.31, 4.26) more likely among women who perceived that the abortion procedure was not painful as compared to those who thought that the procedure was painful. Furthermore, the odds of repeat abortion was 2.7 and 2.1 times with (AOR = 2.7, CI = 1.49, 5.23) and (AOR = 2.1, CI: 1.23, 3.83) more likely among women who started their first sexual intercourse before 18 years and women that disclosed to a third-party about having an abortion as compared to their counterparts, respectively (Table 5) .
Discussion
Adjusting for other variables, study participants who did not understand their fertility cycle and when they were most likely to conceive after menstruation, having an abortion procedure previously with medication abortion, having multiple sexual partners in the past 12 months, perceiving that the abortion procedure was not painful, initiating sexual intercourse before the age of 18 years and disclosing about terminating the pregnancy to a thirdparty were independent predictors of repeat abortion.
Even though the mean age distribution of study participants was relatively similar, there were differences in socio-demographic characteristics. Controls were slightly more educated. Cases were more likely to be housewives (32.4%) and controls more likely to be students (42.6%). Seventy-nine percent (79%) of cases had their sexual debut at less than 18 years of age compared to 57% of controls. Cases were also approximately twice as likely to have had multiple sexual partners.
Another study suggests that the prevalence of repeated abortion is high in Ethiopia and that most women seeking repeat abortion do so to financial reasons as well as the desire to stop having children [19] . Our study revealed that rape, unplanned sex and incest were among the leading reasons women sought abortions. The National Technical and Procedural Guideline for Safe Abortion permits termination of pregnancy in cases of pregnancy resulting from incest or rape when continuation of the pregnancy endangers the life of the mother, the fetus has an incurable and serious deformity, and the pregnant woman has a physical or mental deficiency [8] . It's possible that women are increasingly aware of the laws governing abortion in Ethiopia, particularly as related to rape and incest, and that they are choosing to have procedures at public facilities at little or no cost. A study in Addis Ababa found that 69.1% of postabortion patients had ever used contraceptives and majority of these ever used injectables [18] . This is consistent with the findings in our study. More than twothirds of cases and controls had ever used contraceptives and injectable contraceptive was the most common contraceptive ever used. A study of post-abortion care (PAC) in public health facilities of Ethiopia indicated that only two in ten women asked for contraceptives during post-abortion care (PAC) visits and providers offered information on contraception to approximately half of all women [20] .
Our study showed that more than 80% of cases and controls intend to use family planning in the future, although one-third does not know when their fertility resumes after having an abortion. A study in Kano, Nigeria, showed that in 13% of observed cases, the provider did not explain that the patient had an immediate risk of repeat pregnancy if she did not use contraception following an abortion [21] . This may indicate that Ethiopia is missing an important opportunity to provide contraceptive to women who are likely to need family planning. PAC providers should offer information about family planning, including side-effects, method mix and effective period, to help PAC patients avoid future abortions. A study in Bolivia showed 97% of PAC patients were counseled about family planning after improved PAC services were introduced [22] , which could be a model for a similar initiative in Ethiopia.
Different studies show that abortion increase the risk of complications, namely: placenta previa, which increases the risk of fetal malformation, perinatal death and excessive bleeding during labor [23] . Multiple abortions have been found to correlate with poor health [11] . This is somewhat in line with our findings. Our study showed that a considerable percentage of cases had complications while they were pregnant and that most complications were from bleeding, mechanical-related issues, trauma and infection. For most couples, an abortion causes unforeseen problems in the relationship. Post-abortion couples are more likely to divorce or separate. After an abortion, many women develop a greater difficulty forming lasting bonds with a male partner [24] . In our study, approximately three out of ten women had psychological problems associated with the abortion, including lowered self-esteem, greater distrust of men and sexual dysfunction. However, marital status was not a significant determinant of repeat abortion in our study.
Eight of ten women in our study initiated sexual intercourse before the age of 18 years. Different studies show there's a strong correlation between the earlier sexual debut and abortion [25] . In our study, women who started sexual intercourse before the age of 18 had odds three times higher of being a case than those who started at 18 or later. The Government should work to help adolescents delay sexual debut as well as encouraging family planning, including by empowering communities and particularly women, to freely discuss sexuality with young girls at home.
The number of sexual partners a woman has also tied to higher rates of repeat abortion. Studies show that 40 -50% of women who have had 10 or more (male) lifetime sexual partners have had an abortion [26] and almost 90% of women who have had at least one abortion have had three or more sexual partners [27] . This is in line with our findings, which showed the odds of repeated abortion were four times higher among women who had two or more sexual partners as compared with those who had one sexual partner. The Government should continue to encourage women to limit and reduce their number of sexual partners, both as a way to reduce HIV and STI transmission, but also as a means of preventing abortion.
Our study showed women who used medication for the current abortion were more likely to have had repeated abortions than those who had a surgical abortion. Given that medical abortion seems natural, with no shots, anesthesia, instruments or vacuum aspirator, and allows the woman to be at home instead of in a clinic, this method of abortion may seem more comforting, private and low-risk to women [28, 29] . Even though medical abortion has several advantages, it fails more often than surgical abortion, requires at least two visits, and entails longer cramping and bleeding than occurs after a surgical abortion.
The odds of repeated abortion among women who disclosed to a third-party about terminating the pregnancy were two times as high as those women that did not disclose to a third-party. This implies that disclosing the procedure may provide women the psychological or financial support needed to carry out the procedure.
Even though, our study tried to identify determinant factors of repeat abortion among women seeking abortion care, it was limited by the fact that identifying women who had previous abortions in other health facilities were challenging due to the sensitivity of the subject, although our study endeavored to take a detailed history whether the woman had repeat abortions or not. Moreover, although rape and incest combined were identified by 40% of cases and 55% of controls as the reason for seeking an abortion, we were not able to validate these seemingly high rates through external sources like police records. Given that the law in Ethiopia permits abortion in the case of rape and incest, it is worth exploring to see if these high rates of reported rape and incest represent the complete picture. Finally, selecting cases consecutively may not give equal chance for the women to be enrolled in our study.
Conclusions
This study identified several factors correlated with women having repeat abortions in Tigray, Ethiopia. It may be helpful if the Government of Ethiopia encourages women to delay sexual debut and decrease their number of sexual partners, including by promoting discussion within families about sexuality, to decrease the occurrence of repeated abortion. 
